Oxidation of cardiolipin is involved in functional impairment and disintegration of liver mitochondria by hypoxia/reoxygenation in the presence of increased Ca²⁺ concentrations.
The aim of this study was to investigate the interrelationship between the mitochondrial phospholipid cardiolipin (CL), mitochondrial respiration and morphology in dependence on hypoxia/reoxygenation and Ca(2+). Therefore, we subjected rat liver mitochondria to hypoxia/reoxygenation at different extramitochondrial Ca(2+) concentrations and analysed mitochondrial respiration, morphology, CL content, the composition of molecular CL species, oxidation of CL and two mono-lyso-CL species. Hypoxia/reoxygenation in the presence of elevated extramitochondrial Ca(2+) concentration caused dramatic impairment of mitochondrial respiration and morphology. Concomitantly, increased amounts of oxidised CL were detected in the incubation medium after the treatment. Hypoxia/reoxygenation alone caused degradation of CL. The treatments had no effect on the composition of molecular CL species. Our data support the hypothesis that CL oxidation and CL degradation are involved in mitochondrial injury caused by hypoxia/reoxygenation and Ca(2+). Our results further suggest that prevention of CL oxidation by modification of CL composition may support the beneficial action of antioxidants during hypoxia/reoxygenation in the presence of elevated Ca(2+) concentrations.